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[Title of the Invention] MAGNETIC THIN FILM MEMORY AND ITS 
RECORDING, REPRODUCING AND DRIVING METHOD 

(Page 5, column 7, Lines 18-28) 
[0047] 

In FIG. 1, a plurality of memory elements is arranged in one layer of 
the magnetoresistive film 1. Alternatively, a single memory element may 
be arranged in one layer of the magnetoresistive film 1, and two or more 
layers may be superimposed as shown in FIG. 4. This configuration further 
can improve the degree of integration per unit area. 
[0048] 

However, too many layers may complicate the manufacturing process 
and increase the whole thickness. Therefore, the number of layers of 
magnetic thin film memory elements is in the range of 2 to 200, preferably in 
the range of 2 to 100, and more preferably in the range of 10 to 50. 

(page 5, column 8, lines 11—24) 
[0051] 

FIGS. 7 and 8 are cross-sectional views showing an example of a 
device structure including a transistor. FIG. 7 illustrates a structure in 
which a MOS (metal oxide semiconductor) transistor is provided in the 
memory as shown in FIG. 3. FIG. 8 illustrates a structure in which a MOS 
transistor is provided in the memory as shown in FIG. 4. One end of a 
magnetoresistive film 1 is connected electrically to the drain region of a 
field-effect transistor via an electrode 5. The other end is connected to an 
electrode 4 having a constant voltage of VDD. To arrange the 
magnetoresistive films 1 in layers, good conductors 6 are used to connect 
different layers so that the magnetoresistive films 1 are connected 



1 



I 



electrically in series, i.e., the magnetoresistive film as a whole is folded via 
the good conductors 6. Moreover, n-type wells 9, 10 are formed in a p'type 
semiconductor Si substrate as source and drain regions, and a gate electrode 
8 is formed, thereby providing the MOS transistor. 

[Description of the Reference Numerals] 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a nonvolatile 
solid memory having a high integration degree. 

SOLUTION: A first magnetic layer 11 having a low 
coercive force and second magnetic film 12 having a high 
coercive force are laminated through a nonmagnetic 
layer, and at least two or more magnetic thin film 
memory elements having a magnetoresistance film 1 
revealing a different resistance value, depending on the 
relative angle of the magnetizing direction of the first 
magnetic layer 1 1 to that of the second magnetic layer 
12 and conductive write wires 2 near the 
magnetoresistance film 1 are laminated and arranged on 
a substrate, thereby constituting a magnetic thin film 
memory. 
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